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(57)Abstract: 

PROBLEM TO BE SOLVED: To carry out preljgnmentjn a 
prealignment devise while preventing a photosensitive substrate 
from.sQin.ing into contact with an alignment mechanism of the 
device. 

SOLUTION: In this device, a photosensitive substrate PL is 
roughly aligned to a projecting optical system 1 5 by moving a 
holder 1 7 which holds the photosensitive substrate PL on a stage 
1 6 which can be freely moved along the xyz directions and G 
direction when a circuit pattern formed on a mask 14 is 
transferred by exposure to the photosensitive substrate by the 
projecting optical system 15. In this method, the edge of the 
photosensitive substrate PL carried on the stage 16 is 
photographed on at least three referential predetermined points 
on the holder 17 by a photographing means 36, and the obtd. 
image is processed by an image processing means 40. Thereby, 
the position information of the photosensitive substrate PL to the projection optical system 1 5 is 
detected based on the obtd. image information. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] PURIARAIMENTO equipment which therefore carries out alignment of said 
sensitization substrate to making said sensitization substrate hold to a holder therefore, and 
moving this holder to said projection optics on a stage which can move freely a circuit pattern 
which is characterized by providing the following, and which was formed in a mask in xyz and the 
direction of theta when carrying out an exposure imprint on a sensitization substrate through 
projection optics coarsely to said projection optics An image pick-up means by which an edge of 
said sensitization substrate was picturized in a criteria location of at least three places set up on 
said holder An image-processing means to process to an image of said edge therefore picturized by 
this image pick-up means A control means which detects positional information over said 
projection optics of said sensitization substrate based on image information therefore obtained by 
processing to said image, and is made PURIARAIMENTO [ said sensitization substrate ] based on 
this positional information 

[Claim 2] Said image pick-up means is PURIARAIMENTO equipment according to claim 1 
characterized by consisting of an optoelectric transducer for picturizing and carrying out photo 
electric conversion of said expanded edge to an illumination system which illuminates an edge of 
said sensitization substrate, and a microscope list which expands said illuminated edge. 
[Claim 3] Said image-processing means is PURIARAIMENTO equipment according to claim 1 V 
characterized by having a differentiation filter and performing differential processing to a picture 
signal of said picturized edge. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About PURIARAIMENTO equipment, especially 
this invention is used, when carrying out alignment of a mask and the sensitization substrate 
coarsely before the exposure initiation by the aligner, and it is suitable. 
[0002] 

[Description of the Prior Art] Therefore, the liquid crystal panel used for the former, for example, 
a liquid crystal display, is created by carrying out the exposure imprint of the circuit pattern 
therefore at an aligner, and developing this. By the way, when carrying out the exposure imprint of 
the circuit pattern at a liquid crystal panel, it is necessary to perform PURIARAIMENTO which 
carries out alignment of the location of point ****** and a plate coarsely for carrying out 
alignment of the plate conveyed on the stage of an aligner to high degree of accuracy. 
[0003] as such a PURIARAIMENTO method, as shown in drawing 8 (A) and (B), it pushes and 
there is a method using Pins 3 A and 3B established on the holder 1 as well as criteria pin 2A 
arranged in three criteria locations on the drawing example holder 1 formed in the stage which is 
not, 2B, and 2C. As shown in drawing 8 (A), criteria pin 2 A, 2B, and 2C are arranged so that 
criteria pin 2C may contact to criteria pin 2 A, 2B, and the shorter side of Plate PL to the long side 
of Plate PL, respectively. And die forcing pins 3 A and 3B were pushed against the location which 
counters criteria pin 2A and 2B, pin 3 A and criteria pin 2C were made to counter, and it pushed, 
and it arranges, respectively so that pin 3B may be made to counter. 

[0004] If Plate PL is conveyed here in the predetermined location of a holder 1 prepared for the 
inside of xy plane on a stage 2, enabling free migration, it will push and will be pushed against two 
sides which were prepared on the holder 1 and to which one plate [ the drawing Nakaya mark Al 
and A 2-way to ] PL side therefore adjoins [ Pins 3 A and 3B ] each other at the forcing arms 4A 
and 4B, respectively. Thereby, a holder 1 top is moved to Plate PL in the direction of drawing 
Nakaya mark A3 as a whole, and it is made to contact criteria pin 2A, 2B, and 2C in the opposite 
side of another side of two sides where the forcing pin was pushed. Thereby, Plate PL will be in 
the condition that the location was fixed on the holder 1 . And therefore the location on the stage of 
Plate PL is detected to detect the alignment mark prepared in criteria pin 2 A at this time, 2B, and 
criteria pin 2C, respectively therefore in the sensor equipped with the microscope etc., and it is line 
intermediary * * * * about PURIARAIMENTO. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the problem of a plate and the pin of each 
other being shaved and carrying out raising dust by PURIA rye MENTO device which was 
mentioned above in order to contact a plate end face at a criteria pin and a forcing pin is ******. 
Consequently, the problem of generating a poor pattern with the generated dust around a criteria 
pin, and reducing the yield in the exposure imprint of a sensitization substrate is ******. 
[0006] Moreover, although the plate is made easy to move conventionally, covering a plate over a 
plate rear face for an air flow from the holder surface in case [ of a criteria pin ] forcing actuation 
is carried out, when curvature is in a plate, for example, some plates may contact the holder 
surface. Consequently, for a plate, the problem of it becoming impossible to move smoothly and 
generating poor intermediary PURIARAIMENTO over a criteria pin insufficiently [ injury / with 
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push ] is ******; When actuation of pushing against a criteria pin is repeated letting a plate slide 
forcibly on a holder after the holder and the plate have furthermore contacted in this case, the 
problem that a plate rear face and the holder surface wear and carry out raising dust is ******. The 
problem that the display flatness of a holder is spoiled since a holder is furthermore deleted by the 
plate therefore is also ******. 

[0007] This invention was made in consideration of the above point, and tends to propose the 
PURIARAIMENTO equipment which can eliminate contact at a plate and the pin for alignment, 
or contact to a plate and a holder, and can prevent generating with poor PURIARAIMENTO 
beforehand at the time of PURIARAIMENTO, and its method. 
[0008] 

[Means for Solving the Problem] In order to solve this technical problem, it sets to this invention. 
When carrying out the exposure imprint of the circuit pattern formed in a mask (14) on a 
sensitization substrate through projection optics (15) Therefore, a sensitization substrate (PL) is 
made to hold to a holder (17) on a stage (16) freely movable in xyz and the direction of theta. In 
PURIARAIMENTO equipment which therefore carries out alignment of the sensitization substrate 
(PL) to moving this holder to projection optics (15) coarsely to projection optics (15) An image 
pick-up means by which an edge (PE) of a sensitization substrate (PL) was picturized in a criteria 
location (a, b, c) of at least three places set up on a holder (17) (36), An image-processing means 
to process to an image of an edge (PE) therefore picturized by this image pick-up means (36) (40), 
Based on image information (S10) therefore obtained by processing to an image, positional 
information over projection optics (15) of a sensitization substrate (PL) is detected, and it has a 
control means (18) made PURIARAIMENTO [ a sensitization substrate (PL) ] based on this 
positional information. 

[0009] Therefore, an edge (PE) of a sensitization substrate (PL) conveyed on a stage (16) by this is 
picturized for an image pick-up means (36) in a criteria location (a, b, c) of at least three places set 
-up on a holder (17). Process to an image of an edge (PE) therefore picturized by image-processing 
means (40), and positional information over projection optics (15) of a sensitization substrate (PL) 
is detected based on image information (S10) therefore obtained by processing to an image. By 
having made it make a sensitization substrate (PL) PURIARAIMENTO based on this positional 
information, positional information of a sensitization substrate (PL) on a stage (16) can be easily 
detected based on an image pick-up image, and PURIARAIMENTO which eliminated contact to a 
sensitization substrate (PL) and equipment in this way can be made. 
[0010] 

[Embodiment of the Invention] About a drawing, one example of this invention is explained in full 
detail below. 

[001 1] In drawing 1 ,10 shows the aligner of a stepper mold as a whole, after being condensed by 
the ellipse mirror 12 therefore, therefore it is condensed by the condensing lens 13 and image 
formation of the exposure light LI irradiated from the light source 1 1 is carried out to the circuit 
pattern side of reticle 14 inferior surface of tongue. Image formation of the circuit pattern image 
formed in the reticle 14 is carried out to the plate PL surface which is therefore reduced to 
projection optics 15 by 1/5, for example, and is held on a stage 16. 

[0012] Into 2-dimensional xy plane on a stage 16, Plate PL is pivotable on a minute square, and, 
therefore, vacuum adsorption is carried out to xy plane at the holder 17 which can incline at the 
angle of arbitration. This holder 17 is minutely formed on the stage 16 equipped with movable xy 
stage in 2-dimensional movable z stage and xy plane top in the optical-axis AX direction (the 
direction of z) of projection optics 15. And drive control of this stage 16 whole is carried out by 
the control system 18 through the stage drive system 19. 

[0013] In the optical axis, as the laser interferometer 20 for detecting the location on a stage 16 
meets in the direction of a x axis, and the direction of the y-axis, it is formed in the edge of a 
holder 17, respectively (only the laser interferometer which measures the location of the direction 
of a x axis so that drawing cannot appear easily here and it may not become is shown). In the edge 
which faces each other on a holder 17, the laser interference form 20 irradiates a laser beam at the 
migration mirrors 20A and 20B of the shape of a rod by which intermediary installation was 
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carried out also in predetermined length in x directions and the direction of y, and is made as 
[ detect / from the phase contrast over the exposure light of the reflected light / the movement 
magnitude about x directions or the direction of y of a holder 17 ]. A control system 18 can detect 
the location on the stage of a holder 17 based on this movement magnitude. Since high degree of 
accuracy is made to the reflector of the migration mirrors 20A and 20B here, even when the 
Masanao nature of the direction guide of z is bad, the location of the plate PL ****(ed) by a holder 
1 7 and it can be detected in a high precision. 

[0014] Therefore, the positional information over the stage 16 of the plate PL held at the holder 17 
is detected by the alignment system 30 using the alignment microscope 28 respectively formed in 
the alignment criteria location of three places where the aligner 10 is set up beforehand. 
PURIARAIMENTO [ control system / a control system 18 makes a stage 16 move slightly through 
the stage drive system 19 before exposure initiation based on the positional information of this 
detected plate PL, arid / Plate PL ] on a stage 16. 

[0015] The alignment system 30 is formed in the criteria location of three places made equivalent 
to the installation location of the alignment microscope 28 prepared in order to detect an alignment 
mark at the time of high-degree-of-accuracy alignment. What is necessary is just to make it use the 
microscope nearest to the plate edge PE to detect, when there are two or more alignment 
microscopes here, it is shown in drawing 2 — as — the alignment system 30 — the sources 32 of the 
illumination light, such as an extra-high pressure mercury lamp of the transmitted illumination 
system 3 1 , to the illumination light L2 - glaring a tele cent — therefore, Plate PL is illuminated 
from an inferior surface of tongue to the condensing lens 33 which constitutes rucksack optical 
system. In the light-receiving system 35, image formation of the image of the plate PL therefore 
illuminated by this transmitted illumination system 3 1 is carried out to an image sensor 36 through 
an alignment microscope (by drawing 2 , it simplifies and only objective lens 28A of the alignment 
microscope 28 is shown). The plate edge PE configuration of the plate PL by which PURIA rye 
MENTO is carried out here is made into the trapezoid thing. 

[0016] That is, if Plate PL is therefore illuminated to the illumination light L2, image formation of 
the image of a plate PL edge will be carried out to an image sensor 36 through objective lens 28 A 
of the alignment microscope 28. Again, ****** and an image sensor 36 carry out photo electric 
conversion of the image of the plate PL edge picturized through the mirror 37 to drawing 1 , and 
send out the picture signal S 10 to it at the image-processing section 40. The image-processing 
section 40 is made as [ detect / the location on the stage 16 of the plate edge PE ] by processing the 
image with which the plate edge PE was picturized based on this picture signal S10. 
[0017] As shown in drawing 2 , the focal location of objective lens 28 A of the light-receiving 
system 35 is the predetermined location ZB of the optical-axis AX direction (the direction of z) 
beforehand. It sets up. consequently, the inside of the image pick-up field which Plate PL is 
located in the criteria location in x directions, that is, the plate edge PE can therefore picturize to 
the alignment system 30 — existing — in addition ~ and when located in the focal location of the 
direction of z of objective lens 28 A, therefore, a clear image can be picturized to an image sensor 
36. The image-processing section 40 equipped with CPU for image processings (Central 
Processing Unit) by this is made as [ recognize / that Plate PL was moved to the image sensor 36 
in the predetermined alignment location based on the picture signal S 10 of the image therefore 
picturized ]. 

[0018] That is, therefore control of a control system 18 is made to carry out [ in / as shown in 
drawing 3 / each criteria locations a, b, and c ] step migration of the z stage 15 in the optical-axis 
AX direction, and the alignment system 30 is each location ZA of the optical-axis AX direction, 
and ZB. And ZC It sets and the image of the plate edge PE is captured by the alignment system 30 
( drawing 2 ). And location ZB whose focus suits in the optical-axis AX direction in each criteria 
locations a, b, and c The location of the direction of z of Plate PL is positioned. 
[0019] The image-processing section 40 is a location ZB by this image sensor 36. Differential 
processing of the picture signal S 10 of the plate PL set and picturized is carried out, and it is made 
as [ recognize / the maximum of the differential value acquired as a result / as an x-coordinate of 
Plate PL ]. In this case, the x-coordinate xPE of Plate PL is the stage location xstg from a laser 
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interferometer 20. And edge output location xB It uses and is a degree type [several 1]. 

X pe= X stq ~f~ x b ( i ) 

It is alike and, therefore, a table is carried out. 

[0020] Therefore, the location and inclination of the direction of z of Plate PL which were held on 
the holder 17 are detected by a focus and the leveling sensor 45. From floodlighting section 45 A, a 
focus and the leveling sensor 45 irradiate the flux of light BQL of non-exposing wavelength on 
Plate PL, and, therefore, receive the reflected flux of light BRL to light sensing portion 45B. That 
is, a focus and the leveling sensor 45 project aslant the slit pattern by the flux of light BQL on the 
exposure side on Plate PL from floodlighting section 45 A first, and make the light-receiving side 
of light sensing portion 45B carry out image formation of the reflected light. If Plate PL displaces 
in the direction of z at this time, the slit pattern image by which image formation was carried out to 
the light-receiving side according to it will displace. The amount of gaps of the image to this 
criteria location is detectable by making the image formation location of a slit pattern image when 
the exposure side on Plate PL has agreed at the image formation point of projection optics 15 
beforehand memorize as a criteria location using this relation. 

[0021] A focus and the leveling sensor 45 send out the focal signal according to it to a control 
system 18, if the image which shifted to the criteria location in light sensing portion 45B is 
detected. Thereby, a control system 18 computes the amount of amendments according to a focal 
signal, amends the inclination of a stage 16 based on this amount of amendments, and can make 
control to which the exposure side of Plate PL always becomes perpendicular to the optical-axis 
AX direction. 

[0022] In the above configuration, if Plate PL is therefore conveyed on the stage 16 of an aligner 
10 by the conveyance system which is not illustrated, vacuum adsorption of the plate PL will be 
carried out at a holder 17. As Plate PL is shown in drawing 3 at this time, therefore, it is positioned 
by driving a stage 16 so that Plate PL may be mostly located in the basis of the criteria locations a, 
b, and c of three places beforehand set up on the holder 17 to the exposure center E of projection 
optics 15. 

[0023] If the plate edge PE of Plate PL is positioned by the basis of each criteria locations a, b, and 
c on a stage 16, the image pick-up of the plate edge PE in each criteria locations a, b, and c will be 
started by the alignment system 30. Although the image itself becomes the blurred thing when, as 
for the image of the plate edge PE therefore picturized by the alignment system 30, the focal 
location of the direction of z has shifted somewhat, it can be recognized whether Plate PL exists in 
an image pick-up field from the feature of luminance distribution. 

[0024] Now, therefore control of a control system 18 is made to carry out step migration of the 
stage 16 in the optical-axis AX direction in each criteria locations a, b, and c, aind actual image 
pick-ups are each locations ZA and ZB of the optical-axis AX direction. And ZC It sets and the 
image of the plate edge PE is captured by the alignment system 30. in this case, the luminance 
distribution of the direction of a x axis of the image picturized since the focal location of the 
alignment microscope 28 was beforehand doubled with the location B -- focal location ZB **** — 
although a clear brightness difference is seen in Plate PL and the other portion — the other location 
ZA Or ZC **** — the whole image is observed as what has a not clear brightness property. 
[0025] It sets for example, in the criteria location a here, and they are each location ZA of the 
direction of the z-axis, and ZB. And ZC When it sets and the plate edge PE is picturized through 
an image sensor 36, the image-processing section 40 is each location ZA and ZB. And ZC The 
picture signal S10 ( drawing 4 (A)) of the incorporated plate edge PE is differentiated using a 
differentiation filter. Consequently, each location ZA on the z-axis in the image pick-up screen al 
as shown in drawing 5 and ZB And ZC Distribution of the differential value of the picture signal 
S10 to the direction of a x axis shows a property as shown in drawing 4 (B). Light transmittance of 
the plate PL after [ expedient ] that here explains is mostly made into zero. 

[0026] That is, it is the focal location ZB of the alignment microscope 28 about Plate PL. When it 
picturizes, the brightness difference of the portion into which the focus picturized Plate PL by 
becoming what has a clear image by that of ********** ? the portion which is not so becomes 
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clear [ the picture signal S10 of the plate edge PE ] ( drawing 5 ). Therefore, the differential value 
in the plate edge PE of a brightness component can be regarded as a clear peak. Thereby, a control 
system 18 is the focal location ZB where peak value was detected in the optical-axis AX direction. 
Alignment of the plate PL can be carried out. 

[0027] Moreover, the alignment system 30 has formed the index R which shows the coordinate 
location of the criteria for carrying out alignment of the plate edge PE on xy plane in the image 
pick-up screen al therefore picturized in the alignment microscope 28. Then, coordinate xB of the 
image pick-up screen al which carried out the image processing in the image-processing section 
40 according to the control system 18 using Index R to the plate edge PE Coordinate xR of Index 
R The amount xD of gaps of x receiving directions It is detectable. 

[0028] A control system 18 is the amount xD of gaps of x directions. Based on the amount of 
amendments of x directions made into the basis, drive control of the stage 16 is carried out through 
the stage drive system 19. Thereby in the criteria location a, alignment of the plate PL can be 
carried out to a stage 1 6. Alignment can be carried out using the same alignment technique as 
having mentioned above by replacing with in the direction of a x axis hereafter also about the 
criteria locations b and c which amend the amount of gaps of the direction of y, and being based on 
the direction of the y-axis. Physical contact of a location detection pin etc. can be eliminated by 
this, and, therefore, alignment of the plate PL can be carried out to processing of the image which 
picturized the plate edge PE on a stage 16. In case an exposure imprint is carried out in this way, 
although PURIARAJMENTO [ the plate PL conveyed on a stage ], generating of the dust 
accompanying the wear and it by contact at a holder and a location detection pin etc. can be 
prevented beforehand. 

[0029] When carrying out the exposure imprint of the circuit pattern drawn by the plate PL 
conveyed by the aligner 10 at the reticle 14 according to the above configuration, Therefore, the 
plate edge PE therefore illuminated by the transmitted illumination system 31 in the alignment 
system 30 is picturized to an image sensor 36. By carrying out an image processing in the image- 
processing section 40, and having detected the location on the stage 16 of the plate edge PE the ** 
to which a pin etc. is not contacted to Plate PL — PURIARAJMENTO — coming — the raising dust 
which eliminates contact of a criteria pin etc., and boils and depends it in this way can be 
prevented beforehand. Furthermore, wearing out the part used for alignment by prolonged use 
therefore contact of a criteria pin etc. being lost like before, and deteriorating in it is lost, and the 
fall of alignment precision can be prevented. According to the further above-mentioned example, 
since Plate PL can be immediately adsorbed on a holder after laying on a holder 17 by the 
conveyance system, without moving Plate PL on a holder 17, and the deterioration of display 
flatness and the problem of raising dust accompanying wear by letting Plate PL slide and it can 
also prevent a holder 1 7 top beforehand. 

[0030] According to the further above-mentioned example, by therefore having been made to carry 
out location detection of the plate edge PE to an image processing, equalization processing and 
smoothing processing are performed to the picture signal S 10 of a plate edge PE image, and 
PURIARAJMENTO precision may be improved easily. According to the further above-mentioned 
example, for detection of plate edge PE ****, in order to already detect an alignment mark, the 
equipment cost at the time of therefore newly forming an alignment system in using the alignment 
microscope 28 built into the aligner 10 can be reduced. 

[0031] According to the further above-mentioned example, PURIARAJMENTO made to 
correspond to change of the magnitude of Plate PL easily only by changing the criteria location of 
the alignment set as the alignment system 30 also to that from which the magnitude of Plate PL 
differs can make. 

[0032] In addition, in an above-mentioned example, although the case where the criteria location 
which detects the plate edge PE was made into three places was described, thereby, this invention 
can position Plate PL on a stage 16 that what is necessary is just not only this but at least three 
places or more. 

[0033] Moreover, in an above-mentioned example, although the case where carried out differential 
processing of the processing of the plate edge PE image therefore picturized to the image sensor 
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36, and location detection of the plate edge PE was carried out was described, this invention can 
acquire the same effect as the example mentioned above even if it was made to carry out an image 
processing by a thing, texture analysis, etc. not only adapting this but the Fourier transform. 
[0034] In a further above-mentioned example, although the plate PL for liquid crystal panels was 
described about the PURIARAIMENTO case on the stage 16, this invention is good about the 
wafer W of a semiconductor device as shown not only in this but in drawing 6 to also 
PURIARAIMENTO-make. In this case, location a 1 , b', and c' can be considered as a 
PURIARAIMENTO criteria location set up to Wafer W. That is, PURIARAIMENTO [ criteria 
location a' / predetermined location and criteria location b* and c' on a circle / setting up on an 
orientation flat / therefore ] efficiently. 

[0035] This invention is not only like this but like [ although the case where the configuration of 
the plate edge PE was made into a trapezoid was described ] the plate edge PE 2 with the plate 
edge PE 1 as shown in drawing 7 (A) and (B), or a radius of circle in a further above-mentioned 
example. That is, in the alignment system 30, since the image of a plate edge was captured moving 
in the direction of z, the advantage that an image processing can be carried out without relation is 
in the configuration of a plate edge. In a further above-mentioned example, although the case 
where permeability made Plate PL the thing of zero was described, this invention raises the 
precision of an image processing, even if not only this but light transmittance is not zero, or, 
therefore, the plate edge PE can be detected easily to change the image-processing technique. 
[0036] In a further above-mentioned example, although the case where the illumination system of 
the alignment system 30 was made into a transmitted illumination system was described, this 
invention can acquire the same effect as the example which mentioned above not only this but the 
thing to depend on a reflected illumination system. 
[0037] 

[Effect of the Invention] As mentioned above, when carrying out the exposure imprint of the 
circuit pattern formed in the mask on a sensitization substrate through projection optics according 
to this invention Therefore, a sensitization substrate is made to hold to a holder on a stage freely 
movable in xyz and the direction of theta. It sets to PURIARAIMENTO equipment the bottom so 
that alignment of the sensitization substrate may be coarsely carried out to moving this holder to 
projection optics and it may therefore be made it to projection optics. The edge of the sensitization 
substrate conveyed on a stage is picturized in the criteria location of at least three places therefore 
set as the image pick-up means on the holder. By processing to the image of the edge therefore 
picturized by the image-processing means, and having detected the positional information over the 
projection optics of a sensitization substrate based on the image information therefore obtained by 
this image processing The positional information of the sensitization substrate on a stage can be 
easily detected based on an image pick-up image. The PURIARAIMENTO equipment 
[ PURIARAIMENTO / eliminates contact to equipment and / based on this positional 
information / in this way / a sensitization substrate / equipment / easily ] can be realized. 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




